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I. Basis of the report 

1 . With regard to the elements of the international application (Replacement sheets which have been furnished to 
the receiving Office in response to an invitation under Article 14 are referred to in this report as "originally fifed" 
and are not annexed to this report since they do not contain amendments (Rules 70. 16 and 70,17)): 

Description, Pages 

1-11 as originally filed 
Claims, Numbers 

1 -30 received on 1 8.05.2005 with letter of 1 7,05.2005 
Drawings, Sheets 

1/3-3y3 as originally filed 

2. With regard to the language, all the elements marked above were available or fumished to this Authority in the 
language in which the international application was filed, unless othenA/ise Indicated under this item. 

These elements were available or fumished to this Authority in the following language: , which is: 

□ the language of a translation furnished for the purposes of the international search (under Rule 23.1 (b)). 

□ the language of publication of the intemational application (under Rule 48.3(b)). 

□ the language of a translation furnished for the purposes of international preliminary examination (under 
Rule 55.2 andbr 55.3). 

3. With regard to any nucleotide andibr amino acid sequence disclosed in the international application, the 
International preliminary examination was carried out on the basis of the sequence listing: 

□ contained in the International application in written form. 

□ filed together with the international application in computer readable form. 

□ furnished subsequently to this Authority in written form. 

□ furnished subsequently to this Authority In computer readable form. 

□ The statement that the subsequently furnished written sequence listing does not go beyond the disclosure 
in the international application as filed has been furnished. 

O ■ The statement that the infomnation recorded in computer readabIe.fomi is Identical to the written sequence 
listing has been furnished. 

4. The amendments have resulted in the cancellation of: 

□ the description, pages: 

□ the claims, Nos.: 

□ the drawings, sheets; 
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5. □ This report has been established as if (some of) the amendments had not been made, since they have 

been considered to go beyond the disclosure as filed (Rule 70.2(c)). 

(Any replacement sheet containing such amendments must to referred to under item 1 and annexed to this 
report,) 

6. Additional observations, If necessary: 

III. Non-establishment of opinion with regard to novelty, inventive step and industrial applicability 

1 . The questions whether the claimed invention appears to be novel, to Involve an inventive step (to be non- 
obvious), or to be industrially af^licable have not t>een examined In respect of: 

□ the entire internatbnal application, 
SI claims Nos. 26-30 

because: 

□ the said international application, or the said claims Nos. relate to the following subject matter which does 
not require an international preliminary examination (specify): 

□ the description, claims or drawings (indicate particuiar elements t>eiow) or said claims Nos. are so unclear 
. that no meaningful opinion could be fornied (specify): 

□ the claims, or said claims Nos. are so inadequately supported by the description that no meaningful opinion 
could be formed. 

S no international search report has been established for the said claims Nos. 26-30 

2. A meaningful international preliminary examination cannot be carried out due to the failure of the nucleotide and/ 
or amino acid sequence listing to comply with ^e steindard provided for in Annex G of the Administrative 
Instructions: 

□ the written form has not been furnished or does not comply with the Standard. 

□ the computer readable form has not been furnished or does not comply with the Standard. 

IV, Lack of unity of Invention 

1 . In response to the invitation to restrict or pay additional fees, the applicant has: 

□ restricted the claims. . ^- ..... . 

□ paid additional fees. 

□ paid additional fees under protest. 

S neither restricted nor paid additional fees. 

2. □ This Authority found that the requirement of unity of invention is not compfied with and chose, according to 

Rule 68.1 , not to invite the applicant to restrict or pay additional fees. 

3. This Authority considers that the requirement of unity of Invention in accordance with Rules 13.1 , 13.2 and 13.3 
Is 

□ complied with. 
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13 not complied with for the following reasons: 
see separate sheet 

4. Consequently, the following parts of the international application were the subject of international prelinriinary 
examination in establishing this report: 

□ all parts. 

13 the parts relating to claims Nos. 1 -25 . 



V. Reasoned statement under Article 35(2) with regard to novelty, Inventive step or industrial applicability; 
citations and explanations supporting such statement 



1. Statement 
Novelty (N) 

Inventive step (IS) 

Industrial applicability (lA) 



Yes: Claims 1-25 

No: Claims 

Yes: Claims 1-25 

No: Claims 

Yes: Claims 1-25 

No: Claims 



2. Citations and explanations 
see separate sheet 
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R? Hem iV 

1 . Reference is made to the following documents: 

D1 : EP-A-0 885 594 (MEDINOL LTD) 23 December 1 998 (1 998-1 2-23) 
D2: NELSON T R ET AL: "Three-dimensional ultrasound imaging" ULTRASOUND 
IN MEDICINE AND BIOLOGY, NEW YORK, NY, US, vol 24, no. 9, December 
1998 (1998-12). pages 1243-1270, XP004295279 ISSN: 0301-5629 
D3: BANKMAN I: "Handbook of Medical Imaging - Processing and Analysis" 2000, 
ACADEMIC PRESS , SAN DIEGO. LONDON . XP002298756 

2. The application lacks unity within the meaning of Rule 13 PCT for the following 
reasons; 

2.1 This Authority considers that the following separate inventions or groups of inventions 
are not so linked as to form a single general inventive concept: 

1 . Claims 1 -25: processing a series of images depicting a moving object subject 

to composite motion for extracting a cyclic motion component; 

2. Claims 26-30: analysis of a graphical representation of a cyclic motion for 
identifying those images in a series of images that depict an 
event associated with cyclic motion of a moving object; 

above indicated groups of claims address different problems: 
the first group of claims treats the problem of extracting a cyclic motion 
component from a series of images depicting a moving object subject to 
composite motion containing both, a cyclic component and a non-cyclic 
component, and defines a specific method for the extraction, 
the second group of claims treats the problem of identifying those images in a 
series of images that depict an event associated with cyclic motion of a moving 
object, in which the way to determine the cyclic motion remains undefined. 

2.3 The common subject-matter of the above indicated groups of claims is obtaining 
cyclic motion of a moving object. 

As presented in the review paper D2 and the textbook D3 this step is a well-known 
prerequisite for imaging cardiac dynamics or blood flow. It is conventionally 



2.2 The 
i. 
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implemented by analysis of the patient's electrocardiogram signal (ECG) or of the 
acquired image data of the heart or the blood vessels (see D2, page 1247. chapter 
"Physiological Synchronization"; D3, page 359. chapter "Dynamic Image Acquisition 
Techniques"). 

2.4 Hence, the above indicated groups of claims do not contain any corresponding 
special technical features in the sense of Rule 13 PCT, i.e. they are not linked by a 
single general inventive concept and. thus, lack unity. 

Re Item V 

1 . Independent claims 1 and 24 are not clear and, thus, do not meet the requirements 
of Article 6 PCT. 

As a proportional part of the non-cyclic component is computed for each of the at 
least one pair of successive images, it should be made clear that the subtracting of 
the proportional part from the composite motion is also perfomied for each of the at 
least one pair of successive Images. Since the composite motion is already 
defined as a series of vectors, such clarification would also clearly define the nature 
of the resulting cyclic component as a series of vectors. 

2. Clarification according to the above objection provided, the present application meets 
the criteria of Article 33(1 ) PCT, because the subject-matter of independent claims 1 
and 24 is new in the sense of Article 33(2) PCT and involves an inventive step in the 
sense of Article 33(3) PCT. 

The discussion will be limited to method claim 1 , since system claim 24 defines the 
same features using the same temiinology. 

The invention as defined in claim 1 relates to extracting the cyclic motion component 
from a series of images of a moving object subject to composite motion containing 
cyclic and non-cyclic motion, e.g. in medical imaging of the heart and angiography. 

D1 as closest prior art relates to the processing of a series of intravascular ultrasound 
images (see abstract) inter alia for stabilization of the images, i.e. for motion 
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compensation before display. The motion to be compensated is caused by ^'beating 
of the heart, blood and/or other fluid flow through the lumen, vasomotion, forces 
applied to the physician, and other forces caused by the physiology of the patient", 
i.e. the motion is a composite motion containing at least one cyclic component due to 
the heart beat and a non-cyclic component due to other forces (see abstract; page 2, 
lines 42-50). During the stabilization process the composite motion is evaluated as a 
series of shifts between successive images (see page 4, lines 45-50). The shift is 
accumulated, i.e. integrated, over a cardiac cycle in order to monitor drift (see page 
15, lines 11-14), drift being "a process in which implemented shifts accumulate and 
produce a growing shift whose dimensions are significant in relation to the entire 
image or display. Drift may be a result of inaccurate shift evaluation or non-transverse 
inter-image motion at some part of the cardiovascular cycle" (see page 10, lines 38- 
44). Hence, In a case where shift evaluation Is correct, the drift represents a non- 
transverse inter-image motion at some part of the cardiovascular cycle, which is a 
non-cyclic motion. 

However, the claimed invention differs from D1 in that 

i. the non-cyclic motion component contained in the composite motion is defined 
as consistent and of a lower motion frequency than the cyclic component - it is 
not a "non-transverse inter-image motion at some part of the cardiovascular 
cycle"; 

ii. a proportional part of the non-cyclic component is computed for each of 
the at least on^ pair of successive images in the series of images and the 
proportional part is subtracted from the composite motion for each of the at 
least one pair of successive images so as to obtain the cyclic component. 

The problem is, thus, to explicitly extract the cyclic component from the composite 
motion that contains an additional non-cyclic, consistent motion component of a lower 
motion frequency than the cyclic component. 

The solution to this problem as presented in claim 1 is neither disclosed nor rendered 
obvious in any of the prior art documents of the International Search Report. 
In particular, the solution is not rendered obvious by D1 , since the non-cyclic motion 
component in D1 is not of a consistent nature, so that subtracting proportional parts 
of it from the composite motion would not be lead to a meaningful result. 
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Hence, claim 1 is inventive. 

3. Claims 2-23 and 25 are dependent on claims 1 and 24 and as such also meet the 
requirements of the PCT with respect to novelty and inventive step. 

FtiirthQr Remarks 

1 . The wording of the claims is Inconsistent in that claims 1 , 23, 24 and 25 refer to a 
'' motion cycle '' while the remainder of the claims and the description refer to a "cyclic 
period^ (Article 6 PCT). 

2. Independent claims 1 and 24 are not in the two-part form in accordance with Rule 
6.3(b) PCT, which in the present case would be appropriate, with those features 
known in combination from the prior art (D1) being placed in the preamble (Rule 
6.3(b)(1) PCT) and with the remaining features being included in the characterising 
part (Rule 6.3(b)(ii) PCT). 

3. Contrary to the requirements of Rule 5.1 (a)(ii) PCT, the relevant background art 
disclosed in the documents D1 and D2 is not mentioned in the description, nor are 
these documents identified therein. 
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• 12. 

CLAIMS: 

1 A method fbr obtBtmiog a cyclic motion witUn a sedes of images d^nctiDg a moving olject 
subject to compositB motion contnininB n cycHc componrat liaving a moticm cycle and a non- 
cydic consistent component of a lower frsqaency than tbe cyclic component; fte mediod 
comprising: 

(i^ computzDg the composite motion betvv^ at least one pair of successive images^ tbe 
composite motion lepr^ented by at least one vector; 

(b) computing tlie non«cyclic component as the integial of the composite motiooi over a motion 
cycle; 

(c) computing a propoitionalpaitofUienoncycEccompoiient for eac^ . 
successive images; and 

(d) subtzacting to propotdonal part of tiie non-^dic component fiom the composite motK>n so 
as to obtain ^ cyclic component 

2 Ihe method accmding to daim 1, wheiein a cyclic period of the cyclic motion component is 
conq)iited using spectral analysis, 

3 The me&od acconSng to claim 1 or 2, vtoem the composite motioa is detetnnned by optical 
flow. 

4 The mefiiod Boccnding to claun 1 or 2, ^^dierehi the con^oate motion is detemimed using phase 
cooelation of said images. 

5 The method according to anv of claims 1 to 4. where cvdic motion vahies are ukrA fnr wv ftlmifiwg 
perfi)rmanse of a body ozgan* 

6 Ihe method accoidmg to claim 4, when used in a cardiac implication to evaluate heart 
performance, 

7 The mefliod according to claim 6, when used fbr Ejection Fraction an^ 

8 The inelhodaccoxdiDg to claim 6, when used fox I^ftVentzicolara^ 

9 The metibtod accoiding to claim 6, used &r Wall Motion analysis. 

10 A method fox idoiti^mig an image depicting an event assodated with cyclic motioa, die method 

comprising: 

(a) computing ^ cyclic motioii accoiding to the method of any one of claims 1 to 4; 

(b) using a grephical repiessntalion of die cyclic motion to identify all images rnatrhm^^ said 
event; and 
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(c) selectmg one of said images. 

11 The mediod acconfing Id claim 10, ixtoem Hie selected image is closest to a ptedetemused 
apj>i03umatian. 

12 ThemetlmdaccoidingtodaimlOarll/vdiezeml^ 

13 The method acconfing to claim I2» fo.selecting ang^ogn^c images to particqtate in (faiee- 



t4 Hie method accor^ng to claim 13, inchidmg dmving cycle period and apprcndmatioiL far least- 
motion image from an analysis of an ECO signal 

15 The method accozdisg to doim 13 or 14» including distinguishiDg the ehd^liastole instance from 
the end^ystole mstance by 4e state of conmaiy vessd - maximal spreading versus mhmnal 
sprcaifiQg, les^tectively, 

16 The method acceding to any one of claims 5 to 15 wdten used for sdecting optimal .image or 
images fiir QCA analysis. 

17 Hie method acccnding to any one of claims 5 to 15 vibssd used for selecting optimal image or 
images £»r IVUS analysis. 

!8 TTje method accordmg to any one of daims S to 15 vfbsxL used for selecting optimal image or 
images for LVA analysis* 

19 Tb& mediod according to any one of daxms 5 to 15 used for selecting optimal image or 
imaiges for Wall Motion analysis, ' 

20 The method according to any one ofclaims 5 to 15 when used for CTieconstructi^ 

21 The method according to any one of dauns 5 to 15 when used for MRI teconstroction. 

22 llie method acconhng to any one of daims 5 to 15 when used for PET leccHistrucdott^ 

23 Hie method accotding to claim 1 vdimin the series of images comprises an at least one series of 
i\r images acquked during a motion cycle, each &ame having an index ; widun tiie motion cycle, 
r=i .,.N, and \\^erein the proportional part of the non cyclic component for each of &e at least one 
pair of successive images i-I and i is detemiined by dividing the non ^lic component by A^and 
multiplying by i^L 



24 A system for obtaining a cydic motion within a series of images depicting a moving object subject 
to composite motion containing a cydic component having a motion ^de and a non-cycHc 



AMENDED SHEET 
Enipf^zeit: 18/05/2005 12:04 tnpt jir.:235 P.011 



1 8-05-2005 30R0KER AGMON IP -»S72+9*9505500 ' mmXR 13:04 «127 p.o"-0400632. 

-14- 

coDslstetA coApQiiieBt of a lower frequency thao die ^xlic componeii^ die system comprising: 

a composta motion imit fot computiiig tha composita motion betwew at least one pair 
of succoattva inug^ the composite motion iqnesented by at least one vectoi; 

a non-cyelio motion unit for computing Ae non-cyclic coaqjKment as the integEal of the 
compo^te motion over a motion cycle; . ' 

a prc^rtional part unit for computifig apiopMtianal part of die non cyclic component 
for each of tiie at least one pair of successive images; and 

a subtmction unit for subtzacting the proportional part of the non-cyclic con^yonent 
fiomlhe conqxisitemoticHLSo as to obtain fte qfdic compcment 

25 The system according to c]am 24 wherein the series of images compri^ 

N Illumes acquixed during a motion cyde^ each fiame having an index i within lb& motion c^e, 
and^^ierein die proportional part of the non cyclic cQmponcaxt for «^wr3^ of Ae at kast one 
pah of successive images N and i is detomined by dividing the non cyclic con^anent by and 
multiplying by i-i. 

26 A system for ideittiQ^g an image depictiiig on event associated wi& cyclic motitmt the system 
comprising: 

a cyclic motion unit for computing the qtcUc motion and deriving data lepresentative of a 
gr^faica] representation thereof, 

an image id^tification unit responsive to said data representative of a graphical 
representation of the cyclic motion for identi^g all images mafohiog said event, and 
an hnage selection unit for selecting one of said images* 

27 Ihe system accorduxg to claim 26, vAierBin tiie image identification unit is ad^qited to identify 
minimai cyclic motion. 

28 The system according to claim 27, vdmdn tlie image selection unit is adapted to select 
angiographic images to participate in three-dimensional reconstruction of coronary vessels. 

29 The system according to daim 28, including an ECG analyzer for deriving cycle period and 
approximstion fot least-motion image fiom an ani^ysis of an ECG signal, 

30 The system according to claim 28 or 29, includzng an image processing unit coupled to die image 
selection unit fior distinguishing die oid-diastoIe instance fium the end-systole instance by fixe stale 
of coronary vessel - mmmal spreaifing versus minimal spreading, respectively. 
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